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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


U. S. Patent No. 5,162,504 
November 10, 1992 
Julius S. Horoszewicz 


MONOCLONAL ANTIBODIES TO A NEW ANTIGENIC MARKER IN 
EPITHELIAL PROSTATIC CELLS AND SERUM OF PROSTATIC CANCER 
PATIENTS 

Certificate Under 37 C.F.R. 1.8(a) 


I hereby certify that the correspondence is being deposited with the United States Postal 
Service as first-class mail in an envelope addressed to: Commissioner of Patents and 
Trademarks, Washington, D.C. 20231, on 



Date of deposit 
W. Scott McNees 
Reg. No. 


Application for Extension of Patent Term Under 35 U.S.C. 156 


Honorable Commissioner for Patents 
Washington, D.C. 20231 


Sir: 


Applicants hereby request extension of the term of U.S. Patent No. 5,162,504, pursuant to 
the provisions 35 U.S.C. 156 and 37 C.F.R. 1.710, et seq. U.S. Patent 5,162,504, assigned to the 
applicant Cytogen Corporation, contains two claims coverilSg^ai'mofio^cWnalj antibody 7E1 1-C5 
and the hybridoma which produces the monoclonal antibo'dy-UThe monbcloriaKiintibody 7E1 1- 
C5 covered by Claim 1 of the patent is a component of a product as defined in 37 C.F.R. 1.710, 


known as ProstaScint^"^, which has been subjected to regulatory review in the FDA, and has 
recently been approved for marketing. 

In compliance wdth 37 C.F.R. 1.740, applicants provide the following: 

1) Complete identification of the approved product: 

The product will be sold under the trade name ProstaScinf'"'^, and is generally called 
Capromab Pendetide. The product is a murine monoclonal antibody, 7E1 1-C5.3, conjugated to 
a linker-chelator, glycyl-tyrosyl-(N,e-diethylenetriaminepentaacetic acid)-lysine hydrochloride 
(GYK-DTPA-HCl). The antibody is of the IgGl kappa subclass, and is directed against a 
glycoprotein expressed by prostate epithelium known as Prostate Specific Membrane Antigen 
(PSMA). A product insert is attached hereto as Exhibit 1 . 

2) The regulatory review of the product occurred under the Federal Food, Drug and 
Cosmetic Act, and 21 C.F.R. 300, et seq. 

3) The product received permission for commercial marketing from the FDA on October 28, 
1996. A copy of the approval letter from FDA is attached as Exhibit 2. 

4) The product is not a drug product, but is a biologic product used for in vivo imaging. The 
biologically active ingredient of the product is the monoclonal antibody 7E1 1-C5.3. This 
monoclonal antibody has not been previously approved for commercial marketing or use under 
the Federal Food, Drug, and Cosmetic Act, the Public Health Service Act, or the Virus-Serum, 
Toxin Act. The linker-chelator portion of the product was previously approved for commercial 
use on December 29, 1992 by the FDA, under the Federal Food, Drug, and Cosmetic Act and 
Title 21, Code of Federal Regulations, for use in combination with a different antibody for in 
vivo imaging of colorectal and ovarian cancer. 

5) The present application for extension of the patent term is being submitted within the 
sixty day period permitted pursuant to 37 C.F.R. 1 .720 (f). The last day on which this 
application could be submitted is December 26, 1996. 

6) Applicants are requesting an extension of the term of U.S. Patent No. 5,162,504, in the 
name of Julius S. Horoszewicz, issued on November 10, 1992 and which is presently due to 
expire on November 10, 2009. 

7) A copy of U.S. Patent No. 5,162,504 is attached hereto as Exhibit 3. 

8) A copy of a Maintenance Fee Statement, indicating that the first maintenance fee has 
been paid, is attached as Exhibit 4. 

9) U.S. Patent No. 5,162,504 claims the approved product. Specifically, claim 1 of the 
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patent is directed to a monoclonal antibody produced by hybridoma cell line 7E1 1-C5, ATCC 
Designation HB 10494. The monoclonal antibody binds specifically to an epitope present on a 
membrane associated antigen of human prostatic cancer epithelium, and normal prostatic 
epithelium, and does not bind to non-prostatic antigens present in other tissues. The approved 
product comprises the monoclonal antibody covered by claim 1, conjugated to a linker-chelator 
(see Exhibit 1). 
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10) The investigational new drug (IND) application was received by the FDA on September 
26, 1 989 and became effective thirty days later on October 26, 1 989, under IND #3311. A letter 
dated October 14, 1989 confirming the IND submission is attached as Exhibit 5. 

The Product License Application (PLA) was submitted January 12, 1995 and was 
assigned Reference No. 95-0041 . The PLA was approved on October 28, 1996. 
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1 1) Significant marketing activities, and relevant dates during the regulatory review period: 

In the second half of 1995, a training program was initiated to train radiologists and 
nuclear medicine physicians in the proper use of the product. By September 1996, forty medical 
centers had received the training and became qualified to use the product. In August 1 996, 
applicant entered into an exclusive comarketing agreement with a major medical company for the 
marketing and sales of the product. In October 1996, a final Marketing Plan was completed. 
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12) In the opinion of the applicant, U.S. Patent No. 5,162,504 is eligible for the extension 
applied for herein. The length of the extension of the term requested is the period of time from 
November 10, 2009 through October 28, 2010. This period was calculated as follows: 

Under 37 C.F.R. 1.775 (c) the regulatory review period is the period from October 
26,1989 to October 28,1996, i.e. 2557 days. 

Under 37 C.F.R. 1.775 (d) (1), the number of days during the review period prior to the 
patent issue date, i.e. 1011 days, were subtracted, to leave 1546 days. A fiirther 946 days were 
subfracted under § 1 .775 (d) (1) (iii), to leave 600 days. Adding 600 days to the expiration date 
gives a date of July 3, 201 1 . 

Under §1 .775 (d) (3), adding 14 years to the date of product approval, i.e. October 28, 
1996, yields a date of October 28, 2010. 

Under §1.775 (d) (4), the earlier of the dates under (d) (2) and (d) (3) is October 28, 2010. 

Under §1.775 (d) (5), adding 5 years to November 10, 2009 yields November 10, 2014; 
selecting the earlier of this date and the date under (d) (4) yields October 28, 2010, which is the 
date to which the subject patent is entitled to be extended. 

13) Applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services any information which is material 
to the determination of entitlement to the extension requested. 

14) A check in the amount of $1 ,030.00 to cover the fee for this application is enclosed. 

1 5) Inquiries and correspondence relating to this application may be directed to: 

W. Scott McNees 
Cytogen Corporation 

600 College Road East 
Princeton, NJ 08540 
Phone: (609) 520-3062 
Fax: (609)951-9298 

16) Applicant's undersigned attorney certifies that this application is being submitted in 
duplicate. 
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DECLARATION UNDER 37 C.F.R. 1.740 fb^ 


The undersigned attorney for applicant declares as follows: 

1 . 1 am a patent attorney authorized to practice before the U. S. Patent and 
Trademark Office, and have general authority fi-om the owner of U. S. Patent No. 
5,162,504, namely, Cytogen Corporation, to act on behalf of said owner in patent 
matters. 

2. 1 have reviewed and understand the contents of the attached application under 37 
C.F.R. 1.740 for extension of U. S. Patent No. 5,162,504. 

3. I believe that U. S. Patent No. 5,162,504 is subject to extension pursuant to 37 
C.F.R. 1.710. 

4. I believe an extension of the length claimed, i.e. until October 28, 2010, and is 
justified under 35 U.S.C. 156 and the applicable regulations. 

5. 1 believe that U. S. Patent No. 5,162,504 meets the conditions for extension of the 
term of a patent as set forth in 37 C.F.R. 1 .720. 


W. Scott McNees 

Reg. No. 33,964 
Attorney for Applicant 
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ProstaScint Kit 
(Capromab Pendetide) 

Kit for the Preparation of Indium In 111 Capromab Pendetide 
For Intravenous Use Only 


DESCRIPTION 

ProstaScinr" Iteicrao Pendelidel is itie murine monoclonal anliuod'/. 7Elt-C53. coniuoateiJ to ihe linka-cnelaioi. clycvl- 
iytosyl-(ll. €-cie;n)lers!riaminepentaacaic acidj-Iysine Dyilrocliloride (GYK-OTPA-HCI). The 7E1 1-C5.3 antitody is ol itie" I'gGl . 
lappa suoclass (IgGiKl niis anlitiody is diiecied againsi a glycoprotein expressed by prostate epithelium knovm as Prostate 
Specific Msmcrane An'gen (PSMA). The PSMA epitope recognized tr/ monoclonal antibody (MAb| 7EU-C5J is located in the 
cytoplasmic dorr^in. E/oression ol this glycoprotein has not been demonstrated on any other adenocarcinomas or transitional cell 
cancers testeo. Ttie ar.;ibody is produced by semm-lree in viim cultiyation ol cells, and purified by sequential protein isolanon 
and diromatograohic ieoaration procedures. 

Each ProsiaScihi™ kit consisls ol tvra vials which contain all ol tie non-radioaaive ingredients necessary to produce a single unit 
dose ol Inoium In ni ProstaScin!™. an immunoscintlgraphic agent lor adminisiraiion by inira'^enous injeclion only. The 
ProstaScint"" cc'";;ns 0.5 mg ot capromab pendetice in 1 ml ol sodium phoscriats bufiered saline solution adjusted to pH 
6: a sterile. Dyrc-oen-c^e. clear, colorless solution that may contain some translucent particles. The vial ol sodium acetate outfet 
contains S2 mg cr SGC.um acetate in 2 mL ol Water lor Injection adjusted lo oH 5-7 -lAtt glacial aceiic acid: il is a sterile, pyrogen- 
Iree. clear, ana colorless solution. Neither solution contains a preservative. Each kit also includes one sterile 0,22 iim Millex GV 
filter, presaibrcQ in'o"ation, and two identificalidn labels. 

The sodium acetate solution must be added to the sterile, non-pyrogenic high purity Indium In 1 1 1 Chloride soluUon lo butter it 
prior to radiolaiielino ProstaScint™. The immunoscintigtaohic agent Indium In ill Caoromab Pendetide (Indium In ill 
ProstaScint'") is iorrr^s alter radiolabeling vvilh Indium In 1 1 1 . 

Phv sir;al Characlerislics n l Indium In 111 

Indium In 1 1 1 cecays electron capture with a physical hall-lile ol 67,2 hours (2,8 days). Tlie energies dl the photons that are 
uselul lot detection ar; imaging studies are listed in TABLE 1. 


TABLE 4 - COMPARISON OF INDIUM IN lfl PROSTASCINT™ 
AND HISTOPATHOLOGIC RESULTS FOR PRESURGICAL PATIENTS 


Nnmder of Patients 



Indium In ill PtostaScini™ 


Biopsy * 

JO 

24 

Settsilnily 
6?S> 

Biopsy - 

25 

53 

Sosdlialy 
72% 


Posiin'e 
Piedia'KS 

'/slue 

5?'i 

Prsdic..i 
7?== 

.icairacy 
58% 


Sixty-live patients (43%) had positive Indium In 1 1 1 PrcsaScini™ images lor pelw lymph node metas'ises: 01 these 38% (25 
patienlsl did not have metastatic prostate cancer at surgery. £igr.r.'-se'« oalienls (57"-i) had negative Inoium In 1 1 1 ProstaSdnt™ 
images; 01 these 28% (24 patientsi did ha'.'e metastatj-: orosste cincer at surc^r/. The overall accuracy ol Indium In 1 1 1 
ProstaScint'" immunosdntigraphy as measured against :emc iymcn lode dissecoii. was 68% (103/1;2|. 
A retrospective sutsel analysis suggested that a positive Inoium' In ill ProslaScia'" scan in patients wth a Gleason score >7 
and a PSA > 40 contained addifional iniormation regardir.j the liVelihccd that turner T,etastases vmild be 'c-und al ihe scheduled 
staging pelvic lymphadenectomy. 

Imanino Performance in Patients with Occult Recurr ent or Residu al Disease 

In Ihe second open label, mulli-center. uncontrolled pivotal onaa 3 trial. 133 patient viith a high clinical -usoicion ol residual or 
recurrent prostate cancer lollowing radical prostatectomy us:'. fi'alu=:a. Patients iidi a rising PSA. a r^^ative bone scan, and 
negative or equivocal standard diagnostic techniques, ie.g, transrectal ultrasound. CT scan, or MRI) uncenveni Indium In 111 
ProslaScinl'" immunoscinligtaphy prior lo bioijsy ol the :.'OSta:ic iossa. The Indium in 1 1 1 ProstaScint™ -nages were interpreted 
on-site, and the reader had access to all clinical data, Ti-.e in;erpre'3ons were correlated with the results ol histopathologic 
analysis ol the ptoslatic lossa biopsy specimens. 

One hundred lilly-eight patients had an inleroretable scar, ana crostai.; iossa bice;/. Twenty-nine scans nere classified as Inie 
positive. 29 as laise posifive, 70 as true negative, and 30 is raise necat;e. The resL,ts are summarized in TABLE 5. 

TABLE 5 - INDIUM IN 111 PROSTASCINT™ AND HISTOPATHOLOGIC RESULTS 
FOR RECURRENT OR RESIDUAL DISEASE PATIENTS 


TABLE 1 ■ Indium In 111 PRINCIPAL RADIATION EMISSION DATA' 



Number ol Patients 


Radiation 

Mean % per Mean 
Disintegration Energy (keV) 


Indium In 111 ProstaScint'" 


Garr.T.a 2 
GaiT.T.a 3 

90,2 171.3 
94 245.4 

Biopsy + 

29 

30 

Sensitivity 
49% 

Saecilicity 
71% 

Overall 
Accuncy 
63% 

External Radiation 

The exposure rate cor.stani lor 37 MBq (1 mCi) ol Indium In 1 1 1 is 8,3 x 10^ C/kgjhr (3,21 fl/hr). The first half-value thickness 
ol lead (Pu) lor indium In 1 1 1 is 0.023 cm. A range of values lor the relative attenuation of the radiation emitted by this radionuclide 
that results from tne ir.:eroosifion ot various thicknesses of Pb is shown in TABLE 2. For example, the use of 0,834 cm of lead v/ili 
decrease the e>stnai -iaiation exposure by a factor ol aboul 1 ,000, 

Biopsy - 

29 

Positive 
Ptsdiclive 

me 

70 

NegeA; 
Prediar.e 
Value 

TABLE 2 • 

' Indium In 111 RADIATION AHENUATION OF LEAD SHIELDING' 


50% 

70% 


Shield Thickness 
(Pb) cm 


Attenuation 
Factor 


0,023 

0.5 

0,203 

10 

0,513 

10' 

0,834 

10' 

1,120 

10' 


These estimates of Hrenuafion do not take into considetaticn the presence ol longer-lived contaminants vfl'th higher energy 
photoiTs. nameiy Inoium In 1 1 4m/l 1 4. 

To allo^ correction rc-r ohysical decay of Indium In 1 1 1 . the fractions that remain at selected intervals before and after the time of 
calibration are ;.".G'.vn n TABLE 3. 

TABLE 3 - Indium In 111 PHYSICAL DECAY CHART. HALF-LIFE 67.2 HOURS (2.8 DAYS) 


Hours 


Fraction Remaining 


-48 

1.54 

-36 

1.44 

-24 

1.28 

-12 

1.13 

0- 

1.00 

12 

0.88 

24 

0,73 

36 

069 

48 

0,61 

60 

0,54 

72 

0,48 

84 

042 

96 

0,37 

108 

0.33 

120 

029 

132 

0,26 

144 

0.23 


Fifty-eight patients (37%) had positive Indium In 111 Pi-tijSc'-p ir-jces in the rrstaiic fossa: 01 these :0% (29 patients) did 
not have recurrent prostate cancer on oiopsy One hunorr: Dat.-:.iisii:'b)had nec;:,ve Indium In 111 .-::siaScinI'" images: Of 
these 30% (30 patients) had recurrent orostate cance: on :lopsy The overall sccuracy oi Indium :n ill ProstaScint'" 
immunoscintigraphy, as measured acainsi ptosiatic fossa dIodsv. ms -j3% (99/1 5£'i. 

Indium In 111 ProstaScinl™ localized to only the orosta;:; 'ess; in 29 (13%) patis.-is. to prostatic lossa and extrafossa sites in 
29 (18%) patients, and to only extrafossa sites in 39 (25']) :-=jents. ""s study was not designed to eva,.2ie e.i(trafossa sites ol 
uptake. Three extrafossa sites of uptake were biopsied, cr? of .mien /.ss positive ic .netastatic prostate :,ncer. 

ProstaScint"* Results in Patients with Distant Metastases 

Clinical trials have not specifically studied tne abili^/ oi rioium ;n ill ."rostaScint^ to image distant (eca-pelvtc) metastases, 
and a limited number of pafients vritn distant (primarily conei rvstastases were enrcited. Thineen patients out ol 16 (81%) with 
CT evidence ol distant soft fissue disease hao positive exirstossa IndiL-i In 1 1 1 PtcssScint™ scans, Thirr.-Sve out ol 61 patients 
(57%) with bone scan evidence of oisease had positive '.idiLr. In v-i ProstaScir:"" skeletal uptake; -;wever. Indium In 111 
ProstaScint™ imaging did nol identiry most sites ol abnormal cone ustake on bons scan, nor did it demcnsrae any new sites ol 
metastasis that were not seen on bone scan. The Indium Ir. n 1 ;=-C'StaS:int™ scan c:, uOwe\'er, demonstrstr sites ol bone marrmv 
metastases that were nol seen on bone scan in 2 ol 43 patients in the :nase 1 sluov. 

Rep eal Scans 

Sixty-one patients received a tolal of 74 repeal infusions :i InoiLm In 11 1 ProslaScirt'". The incidence oi ij/srse reactions upon 
repeat infusion (5%) was comparaole to that observed a~sr -irgle ir.-;sion (4 %). .Human ami-mouse srtibody (HAMA) levels 
were detected (al levels >8ng/mL) Dy radioimmune assav (RL-.i after single infusion in 8% (20/239) ci patients while 1% of 
patients had levels greater than 100 ag/ml. Serum HA'.W le'.'eis we;? detected tty aiA alter reseat intij-i'on in 19% (5/27) of 
patients. 

Biodistribution was unaltered on 65 of 70 (93%) evaluaaie .'K«at sans. The eii-oacy of repeal Indium In 111 ProstaScinl™ 
imaging was not evaluated. 


■ Calibration Tin-s 

CLINICAL PHARMACOLOGY 
Pharmacodynamics 

Prostate Specific Membrane Antigen is expressed in many primary and metastatic prostate cancer lesions, and in vitro 
immunonistoiogic studies have sho'^n 7E11-C5.3 to be reactiw with over 95% of the prostate adenocarcinomas evaluated. In 
general. PSMA. expression by prostate cancer cells is either unchanged or increased in patients treated with hormonal therapy (see 
PRECAUTIONS. Druo Interactions). The 7E11-C5,3 anfibody is immunoreactive with normal and hypertrophic adult prostate 
tissue. In clinical svjoies ol patients with prostate cancer Indium In 111 ProstaScint™ (Capromab Pendetide) localized to the 
prostate, and seme Jnown primary and metastatic tumor sites. 

Non-antigen-cecencent localization, suspected to be secondary to catabolism. has been observed in the liver spleen, and bone 
marrow. Although there is variation among intjividuals. there may also be locatizafion and imaging activity in the bowel, blood 
pool, kioneys. urinary bladder anrj genitalia. Intracellular localization of 7E1 1 -C5,3 has been observwl in histochemically prepared 
tissue sections f.'om'nonnal adult skeletal and cardiac mtuscle. although primate studies revealed no specific localization to these 
tissues. 

Pharmacokinetics 

Based on data cotained from clinical studies. Indium In 1 1 1 ProstaScint'" demonstrated a monoexponential elimination pattern 
with a temiinal-srMse half life ol 67 1 1 1 hours (mean; SO). Approximately 10% ol the administered radioisotope dose is excreted 
in the urine curing tne 72 hours lollowing intravenous inlusion. Tlie pharmacokinetics ol Indium In 111 ProstaScint™ are 
characterized by slow serum clearance rate (42 1 22 mblir) and small volume ol distributidn (4 ± 2.1 L). 

CLINICAL STUDIES 

Indium In 1 1 1 p-cstaScint'" (Caprdmab Pendelide) has been administered in single dpses to over 600 patients in clinical studies, 
and in repeat atminisrrations (2 to 4 infusions) to 61 patients. A 0.5 mg dose was (fetermined to be the lowest elfective dose. The 
imaging pertorrnance of Indium In 1 1 1 ProstaScint'" was evaluated in a phase 2 and a phase 3 trial in each ol two clinical soilings; 
(I) pafients witn clinically-localized prostate cancer wtio v.^re at high risk for metastases and (2) patients with a high clinical 
suspicion lor cccuit recurrent or residual prostate cancer, 

Imanin o Performance in Newl y -Dia g nosed Patients 

In one oi two ccon Iscel. multi-center uncontrolled pivotal phase 3 trials. 160 pafients with a tissue diagnosis ol prostate cancer 
who w^e consicorec at high risk for lymph node metastases underwent Indium In 1 1 1 ProstaScint™ immunoscintigraphy prior 
to scheduled staginc i;elvic lymphadenectdmy. High risk ivas defined as al least dne oi the lollowing: (1 ) prostate specific antigen 
(PSA) >10« ttie iisDer limit ol normal & Gleason score >7: (2) prostafic acid phosphatase above the upper limit ol normal: (3) 
equivocal evidence o: lymph node metastases dn CT or ultrasound S PSA >8x the upper limit ol normal; (4) Gleason score >a: 
or (5) clinical stage C i Gleason score >6. All patients had been evaluated fdr metastatic disease using standard non-in'/asKe 
imaging technicjes. and were considered to ha'« clinically-localized prostate cancer The Indium In 1 1 1 ProstaScint™ images 
were interpreter on-s.te. and the reader had access to all clinical data. The interprelafions were correlated with Ihe results oi 
surgical stagir;: nc.vever a correlafion ol specific areas of Indium In 111 ProstaScinf" uptake to specific sites ol tumor 
involvement was not :erformed. 

One hundred r.tty-no patients had an inlerprelable scan and surgical staging. Forty scans .wre classified as true positive. 25 as 
lalse positive o'l as fje negative, and 24 as lalse negative. The results lor immunoscinfi'graohy are summarized in TABLE 4. 
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roslatectomy patients with a risinq PSA and 
suspicion ol occult Tetastafic disease. The 
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INDICATIONS AND USAGE 

Indium In 1 1 1 PraslaScint™ (Capromab Pendetide) is incicatec as a ciagnostic ima. 
biopsy-pioven prostate cancer, thougnt to be clinically-localizec after sandard diacr-. 
CT scan, or MRI). who are al high-risk lor pelvic lymph ncaa meiastasss (see CLIMlC, 
in Navl y -Dia g nosed Patients ), It is not indicated in patietts v.nc are r,;; at high ris^.. 
Indium In 1 1 1 ProstaScint'" is also indicated as a diagnostic in-aging sgeni in post-;: 
a negaUve or equivocal standard metastatic evaluation in aiicm jiere is a high clinica! 
imaging performance of Indium In 11 1 ProstaScint™ loilcwing radiation therapy has 
The ihformalion provided by Indium In ill PtostaScini"" iir^cing soould be con.-i 
informafion. Scans that are ptisitive for metastatic disease snouid :o confirmed 
candidates for surgery or radiation therapy unless medically coniraincicated. Scans ;~. 
not be used in lieu of histological confirmation. 

ProstaScint'" is not indicated as a saeening tool lor -arcinciTia of the prostate i 
assessment ol response to treatmenr 

CONTRAINDICATIONS 

Indium In 1 1 1 ProstaScinl'" should not be used in patients wno are nypersensiliv- 
or to Indium In 111 chloride. 

WARNINGS 

Patient management should not be cased on Indium In 1 1 1 ProstaScint''' (Capromatj Pendetide) scan resdts without apprppriate 
confirmatory studies since in the pivotal trials, there was a high rate oi ^Ise positive snd false negative itrsge inlerptelations (See 
PRECAUTIONS). 

Indium In 111 PtnstaScinl™ images should be interpretro cm. by or-j-sicians wno -ave had specific trsining in Indium In 111 
ProstaScint™ image interpielaiion (see PRECAUTIONS, teagir.o Preraijiions). 

Allergic reactions, incluoing ariaphyiaxis. can occur in patients Aho receive murine antibodies. .Although sfrious reactions ol this 
type have not been observed in clinical trials alter Indiu.'a In i ; i ProstaScint™ acninistration. medicati.'ns lor the peatment ol 
hypersensitivity reactions sheuld be arailable during adisiniscrjon ci this agent. 

Indium In 1 1 1 ProstaScint'" may inauce human anti-mouse antjbodies which may' '•'srfere with some invnunoassays. including 
those used to assay PSA and digo/ia (see PRECAUTIOUS. Oru;.1^t;-;-atory Test irtiractions), 

PRECAUTIONS 
General 

There were high rates ol lalse posis .e and raise negative imag* inieroretations in toe pivotal trials (see ."linical Studies), False 
positive scan interpretations may result in; (1 ) inappropr 'St? surgical i-srvention t: o-oniirm scan results 2) inappropriate denial 
ol curative therapy if results are not oonlirmed: or (3) irt-oeqia'ta suioical staging ■ only areas ol uptake are sampled. Surgical 
sampling should not be limited to the areas oi positive urtake. :nless oistologic e\iOiination ol these atfas is diagnostic. Due to 
the jiotential for false negative scan interpretations, negative images soould not be ^sea in lieu or histolroic confirmation. Proper 
patient preparation is mandatory to cstain optimal images for ir irnr;tation (see lir-sjing Precautions, bnc*). 
Bone scans are more sensitive then ProstaScint'" (Caprcnao .-oncet oe) for the cftrotion ol metastases to bone, and Indium In 
1 1 1 ProstaScinl™ should nol replace bone scan 'or the S'.aluat on oi ■•te'letal metastises. 

Imaging Prccaullnns 

Radiopharmaceuticals should be used only by physicians and ooner p-oiessionals aoo are qualiiied by trs ning and experience in 
tile safe use and handling ol radionuclides. Indium In ill ProriaScin™ images soould be interpreted only by physicians wno 
have had specific training in the interpretation ot Indium In 11 • .^rosiaScint'" imaOrS. 

There may be Indium In 111 ProstaScinl™ clearance ai^; imactng icoalization obss'ved in the Dowel, r ;od podl. kidneys, and 
urinary bladder 'Alhen nblaining ail 72-120 hour planai -no S igle-Footon Emiss on Computed Tomcpnhy (SPECT) images, 
the bladder should be cathelerizec -..id irrigated. The aominiioaticr of a cathani: s recuirec tne eve~ ng be'ore imaging t.oe 
patient, and a cleansing enema snci.io be administered ■.■.itnin iinpij- orior toeacr r2-i20hour imagir; session. 
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'S aCded. aopir.aiale shielding ol Inaim In 
voosuie 10 caSsnis and medical personnel. 

•.r^/ 10 prepare Indium In 1 1 1 ProsiaScira'": 
-lOiolatelinq .'.im Indium In 111. itie eniire 
iS prescripec. .-.educing the dose ol indium 
•J imaaipg resttts and is not reconwiended. 
i.-.3ium In 1 1 1 ProsiaScinl'" should 5e used 
•jop caretullv and to adhere to stria aseptic 


:i ns. and their administration -an induce KAMA. While limited data exist 
i"^ c: Hn}^A may inleri5f= :. ih murine-an;;Pody tjased immunoassa>'S. 
'iieutrc murine antibody-teased agents and increase the fisic ol adverse 
es mat the use ol this procuc; could adversely aiiea the luiuie aoility to 
~i certain other laboratory tests, or to use other murine-dased products. 
■,riae-antibody based products .'lith their physicians (see Heterologous 


Ihe contents ci the kit are nol radioaciK?. Hw/ei'sr. ari' 
1 1 1 P-osiaSoT.i'^ must tie maintained. Care should i-. 
ccrisisisnt .vir proper hospital and [latient Tanaoeme'' 
Eicr. PtosiaSc ni^" kit is a unit ol use package. Tne cc: ■■ 
unlar.eiea Ft;i3Scinl™ should HOT be aOTnisiered : 
tncruTTi In 1 1 1 ProstaScinl™ dose must ce eiminisier;; 
In 1 1 1 unla:; ed ProstaScini ™. or Indium Iri 1 1 1 Prcs'i 
The r,-::noof«='""iS ol the kJt are sterile and pyrogen-free e 
atsa a tidurs alter radiolabeling. It is ess'emial to ic. : 
procedures during preparation ol the radioiarieied orpc. 

Murine monoclonal antibodies (\1A0sl are foreign ore: 
concsmina ii-.j clinical signiiicance KAMA, me pre- 
or could cbn-:;Qmise the ellicacy ol diagnostic or me 
reaaiohs. For these reasons, patients should oe inidrr 
diagnose recurrence ol their tumor, the abilif/ to perlcr 
Patients shcuio be advised to discuss prior use dl r* 
Protein Administratidn. below). 

Helerolngiius Protein fldminislration 

Indium In 1 1 1 ProstaScint"' has been sho'.'/n to induce HAMA to murine IgG inirepuentty and vnth Irjw peak levels after single 
administration. HAMA levels v»ere detected (al >8 ng;;rU tjy RIA alter single inlusion in 3% (20/239) dl patients, while 1% ol 
patients nap le-.-els greater than lOO ng/mL In aoditio" serum HAft^A levels were detected by RIA alter repeal inlusion in 19% 
(5/2?) oi tne patients. 

While limited data exist concerning the clinical signilicar.a oi HAMA. detectable semm levels can alter Ihe clearance and tissue 
oiodistripution ol MAbs. The development oi persistently elevated serum HAf-IA levels could compromise the etticacy ol 
diagnostic or therapeutic murine antibody-based agers. In repeat administration irials. 93% (65/70) ol the evaluable repeat 
inlusions were associated with ndrmal tissue tlistributicri ol the MAd conjugate. Pre-inlusion serum HAMA levels were generally 
nol predictive ol altered distribution. 

When consicering the administration ol Indium In 111 .^rosiaScint"' to patients .vno have pre.'iously received ether murine 
antibody-based products, physicians shpuld be aware -:• tne ooiential Ipr assay inierrerence and increased clearance and altered 
bicdisiribution. v;hich may interfere with the duality :r sensitivity el the imaging study. Prior to administration dl murine 
antibodies, including Indium In 1 1 1 ProstaScinl™. Ihe fnBician should review the patient history to determine whether Ihe patient 
has previously received such products. 

Drug Interactions 

The erieci oi surgical and/or medical androgen ablation :n the imaging perlprmance ci Indium In 1 1 1 PrpstaScint'" has not been 
studied. Preliminary data suggest hormone ablation nay increase PSMA axpression. with concurrent decrease in tumor 
enpression ol PSA." The use ol ProstaScinr" in this c=: e.-J pcsulation cannpt be reccmmended at nis lime. 

Druq/Labpralory Test Interactions 

The presence or HAMA in serum as a result ol ProstaS;; 
PSA and Gigoxin). When present, this interlerence ge- 
methGGS res'isiani to HAMA interlerence should t;e utii re-: 
were Hybritec.-. Tandem-R and Abljotl IMX. 
Vvlhen paiien;s have received Indium In 1 1 1 ProstaScir:;^ 
to avoid intererence by HA^M with clinical laboratory :;: 
immunoassays. HAMA removal by adsorption, or sam; e 

CaiiimigfiiiBSis.JfliilagBiiBSis.Jmpaia 

Long-term er.imat studies have not :een periGr".ec : 
ProstaScinl"' or to evaluate its elleci on lenility. 
Prennanc y 

ProstaScinl^ is not indicated for use in v.'omen. 
Nursing Mothers and/or Lactatin n Women 

ProstaScinl'^ -s not indicated lor use in women. 

Pejlalric Use 

The safety ano effectiveness of Indium In 111 ProstaSc 
indicated lor use in children. 

ADVERSE REACTIONS 

ProstaScinl'"' (Capromab Pendetide) was generally well ;-3ierat5d in the clinical trials. .After administration ol 529 single doses ol 
Indium lr#i 1 1 PrastaScint™. adverse reactions ".vere ocser^ed in 4% of patients. The mpst ccmmpniy repprted ad"/erse reactidns 
■me increases in bilirubin, hypotension, and hypenensi:h. ".vnicn pccurred in 1% or patients. Elevated liver enzymes and injection 
site reactions occurred in slightly less than 1 =i ol paiier j. Otner adverse reactions, listed in drder ol deaeasing frequency, were: 
pruritus, leve.'. rash, headache, myalgia, as'jienia. ourr.:.";d sensation in thigh, shonness ol breath, and alteration ol taste. Most 
ad'/erse reactions were mild and readily reversible. Data vom repeat administration in 61 patients revealed a similar incidence ol 
adverse reactions (5%), No deaths v/ere attributable to t'oium In 111 ProstaScinr' administration. 

OVERDOSAGE 

The maximum amount ol Indium In 111 ProstaScini'" ((^promab Pendetide) that can be safely administered has not been 
determined. In clinical sludies. single doses ol 10 mc ol Incium In ill ProstaScinl" were administered to 20 patients with 
prostate cancer: the type and Ireguency ol adverse reac;:ons ai this ddse were similar td thdse observed with lower doses. The 
maximum Incium In 1 1 1 dose administered with Pros"i=Scini™ in a clinical study v/as 6,5 mCi. 

DOSAGE AND ADMINISTRATION 

The patient dose oi the radiolabel must be measured in a dose calibrator prior to administration. 

The recommended dose ol PrpstaScint'" (Capromao Pendetide) is 0.5 mg radiolabeled with 5 mCi ol Indium In 111 chforide. 

Each dose is administered intravenously over 5 mir jtes and should nol be mixed with any other medication during its 

administration. Indium In 111 ProstaScinl'" may oe 'eadministered following inliitration or a technically inadeoua'ie scan; 

howe'.er. il is not indicaled lor readministration for the surpose ol assessment ot rasoonse io treatment (see INDICATIONS AND 

USAGE). 

Each ProstaScinl'" kit is a unit dose package. .Alter radictaseling with Indium In 1 1 1 . the entire Indium In 1 1 1 ProstaScinl™ dose 
should be administered io the paiient. Reducing the :ose cf Indium In 111. unlabeled ProstaScinl'", or Indium In ill 
PiostaScint'" .may adversely impact imaging results =""0 is. iherelore. not recommended. Parenteral drug prpducis shduld be 
inspected visually Idr particulate matier and discoloraiicn prior to administratidn. v.nenever selulien and container permit. 

Radiation Dosimetry 

The estimated absorbed radiation doses to an average ac; t paiient from an intravenous injeciion ol ProstaScinl'" labeled with 5 mCi 
ol Indium In ill are shown in TABLE 6. Total oose es:,.Taes include abscrbed radiation doses from both Indium In 111 and the 
Indium In 11-imradioconlaminant. Alevel ol0.06% of Iraium In IHmwas utilized lor the dose estimates presented in TABLES. 

TABLE 6 • ESTIMATED AVERAGE ABSORBED RADIATION DOSE IN ADULT PATIENTS FROM INTRAVENOUS 
ADMINISTRATIDN OF PRPSTASCINT™ UBELED WITH 5 mCi (185 MBq) OF Indium In 111 CHLORIDE' 


' may interfere with some antibody-based immunuassays (such as 
erally results in falsely high values. When iollowing PSA le'.'Ols. assay 
:. PSA assays v/hich were iound to be resistant to HAMA interference 

'. the clinical laboratory should be notified to take appropriate measures 
sting procedures. These .methods include the use of non-murine-based 
e pre-treatmeni to block HA>.1A activity. 

e'.'a.-.ate the carcinogenic or mutagenic potential ol Indium in 1 1 1 


idiatiic patients have not been established. ProstaScinl'" is nol 


Organ 

(rad/5 mCi) 

(mGy/1851 

Total body 

2.7 

27 

Brain 

1.1 

11 

Liver 

13.5 

185 

Spleen 

15.3 

163 

Kidneys 

12,4 

124 

Lungs 

5.5 

56 

Heart wall 

73 

78 

Red marro-tv 

4.3 

43 

Adrenals 

5.2 

52 

Urine Bladder wall 

79 

22 

Bdne Surfaces 

iO 

40 

Stomach 

3.1 

31 

Gall Bladder Wall 

7.3 

73 

Small Intestine 

3,3 

33 

Upper Large Intestine Wall 

5.0 

50 

Lower Large Intestine Wall 

7.6 

75 

Pancreas 

5.1 

51 

Skin 

1.1 

11 

Testes 

5.6 

56 

Prostate 

3,2 

82 

Thymus 

2.5 

26 

Thyroid 

1.4 

14 

Other Tissues 

2.0 

20 


Direclions for Radiolabelln ii ProstaScinl™ with Indium In 111 CMofide 

Proper aseptic technigues and precautions 'or nanc. ' : 'aoioactr/e materials should pe emptoyeo. Wr.?-rc^i atares should be 
vrorn curing the radiofei.ng procedure. 7-e prepare- :n ol the produci should be done by the ioltoin: srccedme. 

1. Required materials, not suppt-e:: 

.A. Indium In Hi Chloride trc~ Amersre- Inc. Or MallindaodL Inc. 

B. One sterile 1 mL syringe 

C. Vial shield 

D. Oose calibrainr set lor lnoi-."h Ln 1 1 1 

E. Gelman ITLC-GC sirips 

f. Oevelpping chamber lor arcniatograc.":v <e.o. sdnlillaiion vial) 

G. 21 -23 gauge slerife needles 

H. Shield lor 10 mL syringe 

I. V/aterprpoi gip'/es 
J. Alcpholwioe 

K. Waier-soluole mark:er 

L. 0.9% sodium chloride sdlu'jon 

M. DTPA ( 0,05 M solution oi cieihylenE'-'iamine pentaacelic add) 

N. Gamma ray detectcr 

2. Sterile, pyiogen-tree Indium In 1)1 Chic-ids solution must be utilized in the preoaraiior- of tne Indium In 111 
ProstaScinl'". The use ol hign purity Incium In 1 1 1 Chloride manutaciured by Amersham. .x dr by Mallinckrddt, 
Inc is required. The Indium In ill l:hlor':e should be used dhly to radiolabel the ProstaSsoi'" and should nol be 
injecied directly into the patieni. Tfie Indium in 1 1 1 Chldride should nol be utilized alter is dpiraiion date. 

3. Beldre radiolabeling bring the refrigetatec ProstaScinl'" to room temperature. Mote: PrcstaScint'' is a orotein 
solution whicn may develop irer.siucent csiiculates. These particulates will be remo'.ed by : iraiien. 

4. Clean the rubber stopper of eacn vial with =.n alcohol v/ipe. With a sterile 1 mL syringe add O.i mL of sodium acetate 
solution to the shielded vial ot indium In 11 1 Chloride and mix. Retain remaining sodium acecate for use in Step 7. 
With the same 1 mL syringe, .^thdra'.v K:/«n 6 4 7 mCi ol the buffered Indium In ill -rioride and add Id the 
ProslaScinf" -ml Flush the S",ringe to mi; sic preparation. To normalize pressure. "Aiihdian en equal volume ol air. 
Swirl gently to mix. and assay contents n a ddse calibrator. On one ol the labels provioeo. record the palienl"s 
identilicatidn. the dale, time df creoaration and activity in the vial. Alfix the label lb the vial siield. 
Allffw the labeling reaction to proceed at :;om lemperature lor 30 minutes. 

With a syringe, add the remaining sodiurr. s^Sctate to the ProstaScinl'" reaction vial. To norrT<;i2e pressure, withdraw 
an equal volume ol air. 

Aseplically attach the 0.22 tim Mil lex GV sierile lilter (prpvided) and a sterile hyppdemiic needle to a 10 mL sterile 
disposaljte S'/ringe and wilhdra.v ihe con;eri3 ol the reaction vial through the fitter into ihe rinnge. Keep the needle 
immersed in the sdluiidn Id avoid creatine -m air-ldck in the filter. 

Remove the filler and needle. Aseaticaily e-ecn a fresh sierile hypodermic needle to the s>T'-ce. Assay syringe and 
contents in a dose calibrator. T-e s'/rince snould contain not less than 4 mCi (148 MBo) or rcium In ill. 
Radiochemical purity (RCP) z; Insian'i 'in Lays Chromatography (ITLC) can ce ceier-irea bv Ihe following 


5. 


10. 


procedure: 

A. Mix equal carts (several crsas ot eac; 
stand at room temperature for one mi; 


Indium In 1 1 1 ProstaScinf" with DTPA soluticn. .yiow the mixture Id 
Spct a small drop ot the mixture onto an ITLC strip ai its origin- 
Place the strip in a chromaicgraony cos-mDer with the origin at the bottom and allow the solvent to migrate 6 cm 
Irom the origin ot the strip, .-'emo'^e s'o cut the strip in hall and measure ihe counis t>e: ."ninus (CPM) ol both 


halves with a gamma ray oetector. 
C. Calculate tr.e percent RCf ;s rollO".vs: 


%RCP = 


CPM bottom hall 


XlOO 


CPM soitom hall + CPM lop half 
<90=i. "."S iTLC procedure shduld be repeated. If re: 


;c L-e.Tiains <90%. the 
a"y. end activity in the 


0. II the raaocnemicat ourily 

preparation snpuld not be e:minisierf :. 

11. On the secono label provided ine kit. reiord the patient s identification, the date, lime oi 
syhnge. Alfix this label to the E;.ringe shied. 

12. Indium In 111 ProstaScinl'" sreulG be use-: within 8 hours ol radiolabeling. 

1 3. Discard vials, needles, and syri'ges in a'Xsraance with local, state, and federal regulations G'?.eming radioactive and 
biohazardous ".vaste. 

Image Acq uisition and Inlerp relalion 

Images shduld be acduireo using a large Tela or viSA -amma camera equipped with a parallel bote me.::um energy cpllimatpr. 
The gamma camera shpuld Pe calibrated using the 1 72 end 247 keV phoiopeaks tor Indium In 1 1 1 with a iO% S".Thmetric window. 
Whole body or sppt planar vievre of the ce'"ris. abocrsn. and thorax should be pertprmed bet.'.een 72 s"C 120 hours Iollowing 
Indium In 111 ProstaScinl'" infusion. A caitiartic is -equired the evening belore imaging and a clearsing enema should be 
administered within an hour prior to eacn 72-120 r-rur imaging session. In additidn. the bladder snoild ce catheterized and 
irrigated. 

Whole body acquisitidn should be canied cut from svjii through mid-lemur. Tfie total scan time o'.-er ihis area should be no less 
than 35 minutes using a 123x512 or 255xl'i24 maif.. 

Planar images should be acquired in amerior and pcs^rior views for 7.5 minutes per view using a 12S>(23 or 256x255 matrix. 
Due to uptake ol Indium In 1 1 1 ProstaScini"" by ifie ii .e.'. Planar images cbtained wiih the liver in tl"^ rieio :r vi?,v must be acquired 
with adequate cdunts to allow the detection ol'lesions in' ihe adjacent extrahepalic abdomen and pelvis. This may result in pixel 
O'/erflow with image degraeatidn in the recion ol the i-.«r. 

Two SPECT imaging sessions are necessary. The lirst 5PECT session should be ol the pelvis and be penccneo eoproximately 30 
minutes after infusion to obtain a blood pool image. Tne secdnd SPECT session should include both oel-zis and abddmen, 
inducing the lovrer liver margin ihrougn lie prostax rpssa and be pertprmed between 72 and 120 "ours after inlusidn for 
detection of benign and malignant prostate tissue sites. Depending uppn the capability pi the camera fielcof view to include both 
pelvis and abdomen, either one or tm separate acquisitions may be necessary during the second sessio:. 
To resolve imaging ambiguities possibly resuiting Irorr. activity in blood pool, stool or urinary bladder. folI'Mi-up imaging sessions 
with full oatient preparation should he performed. 

The SPECT Images shpuld be acquired us'ng a 64x5-! or 128x128 matrix Ipr a minimum ol 60 or 120 -"oos. respectively, over 

360 degrees rdlatidn Idr approximately 25 seconds pe; view ai the lirst session and 50 seconds per vie« at tne secpnd sessidn. 

Reconstruction should be serlormed usinc a 3uiier.'.c~ filter or equivalent in the transverse, coronal an: sagiitai views. An older 

ol 5 and cut off of 0.5 may Oe used as a siSuing pdini. Siice Ihickjiess should be in the range ei 5 to 12 rjn. 

Follo'.ving Indium In 1 1 1 ProstaScinl'" acihinistraiion. some of the radiolabel localizes in noimai liver. s::eeh. bone mahow and 

genitalia. 

It has been reported that Indium In 1 1 1 lereied ant.O'Mies may localize ndn-specifically in cplostomy sites, degenerative joint 
disease, abdominal aneurysms. post-oce:ati'."e bc.vei adhesions, and local inllammatory lesions. TciuGing those typically 
asspciated with inllammatpry bpwel disease or seccrrcary to surgery or radiation. Indium In ni Prosiasjint'^ can demonstrate 
apparent localization to sites ol tortuous olood vesseis' Carelul review ol the patients medical histo.'/ ana other diagndstic 
inlormation should aid in the interpretatipn of Ihe images. 

The diagndstic images acquired with Indium In in .^rostaScinf" should be interpreted in conjunaio.""- «ith other appropriate 
diagnostic tests. 

HOW SUPPLIED 

The ProstaScinl'" (Capromab Pendetide) "-iit illDC IK. 57902-817-01) Ipr the preparatipn ol Indium In til latieled Capromab 
Pendetide includes cne vial cpntaining 0.5 mg of PrcsaScint'" per 1 mL of sodium phosphate buttered valine and one 2 mL vial 
ol sodium acetate sdlution. 0.5 W. These solutions are sterile and pyrogen tree and contain no preser^atr.'ss. Eacn kit also includes 
one Sterile 0.22 tm Millex" GV litter, prescribing infc-matibn. and two identification labels. 

Storage 

Store at 2° to 8°C (36° to 46°F). Do not treeze. Store -oGrighi. 
REFERENCES 

1. Keener. DC: Radidaclive decay data tables. DO£'Trril5:ll026. 1981. 

2. Data supplied by Oak Ridge /Associated Universitiss. Radiopharmaceutical Infernal Dose Inlormation Cente:. 1984. 

3. Wright. GL. Jr: el al. Expression ol PrG!ias-Soeo.":o Membrane Antigen in Normal. Benign, and Ma.onar.t Prostate Tissues, 
i/ro/ C/nco/. 1995:1:18-23. 

ProstaScinl'" (Caprpmab Pendetide) is cc.ered in ".'.-.oie pr in part by al least the following US caienls: f4.57i .958. J4.741 ,900, 
and #5.162.504. 


'Bases on ceta Irom 21 patients wno receiwd ddses : 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 


Food and Drug Administration 
1401 Rockville Pike 
Rockville MD 20852-1448 

Our Reference No. 95-0041 and 95-0087 October 28, 1996 


Mr. Michael A. Trapani 
Cytogen Corporation 
600 College Road East 
Princeton, NJ 08540 

Dear Mr. Trapani: 

Your biologies license application for Capromab Pendetide is approved effective this 
date. Cytogen Corporation, Princeton, New Jersey is hereby authorized to 
manufacture and ship for sale, barter, or exchange in interstate and foreign commerce 
Capromab Pendetide under Department of Health and Human Services Biologies 
License No. 1164. 

Capromab Pendetide is indicated for the preparation of Indium In 1 1 1 Capromab 
Pendetide to be used as a diagnostic imaging agent in newly diagnosed patients with 
biopsy-proven prostate cancer, thought to be clinically localized after standard 
diagnostic evaluation, who are at high risk for pelvic lymph node metastases, and in 
post-prostatectomy patients with a rising PSA and a negative or equivocal standard 
metastatic evaluation in whom there is a high clinical suspicion of occult metastatic 
disease. 

In accordance with approved labeling, your product will bear the tradename 
ProstaScint, and will be marketed as a single dose kit containing a 1 mL vial of 
Capromab Pendetide solution and a 1 mL vial of sodium acetate buffer solution. 

You are not currently required to submit samples of future lots of Capromab Pendetide 
to the Center for Biologies Evaluation and Research (CBER) for release by the 
Director, CBER, under 21 CFR 610.2. FDA will continue to monitor compliance with 21 
CFR 610.1 requiring assay and release of only those lots that meet release 
specifications. 

The dating period for this product shall be 24 months from the date of manufacture 
when stored at 2-8* C. The date of manufacture shall be defined as the date of final 
sterile filtration of the formulated product. The bulk Capromab antibody may be stored 
for up to 36 months at 2-8''C or -70**C. • Results of ongoing stability studies should be 
submitted throughout the dating period as they become available including the reisults 
of stability studies from the first three production lots. 
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We acknowledge your written commitment of October 25, 1996 to submit a galley proof 
of the package insert for review and approval prior to implementation. 

Any changes in the manufacture, packaging or labeling of the product or in the 
manufacturing facilities will require the submission of information to your biologies 
license application for our review and written approval consistent with 21 CFR 601.12. 

It is requested that adverse experience reports be submitted in accordance with the 
adverse experience reporting requirements for licensed biological products (21 CFR 
600.80) and that distribution reports be submitted as described (21 CFR 600.81 ). These 
requirements became effective on December 27, 1994. All adverse experience reports 
should be prominently identified according to 21 CFR 600.80 and be submitted to the 
Center for Biologies Evaluation and Research, HFM-210, Food and Drug Administration, 
1401 Rockville Pike, Rockville, MD 20852-1448. 

Please submit three copies of all final printed labeling at the time of use and include part 
II of the label transmittal form (FDA Form 2567) with completed implementation 
information. In addition, you may wish to submit draft copies of the proposed 
introductory advertising and promotional labeling with an FDA Form 2567 to the Center 
for Biologies Evaluation and Research, Advertising and Promotional Labeling Staff, 
HFM-202, 1401 Rockville Pike, Rockville, MD 20852-1448. Final printed advertising and 
promotional labeling should be submitted at the time of initial dissemination, 
accompanied by an FDA Form 2567. AH promotional claims must be consistent with and 
not contrary to approved labeling. No comparative promotional claim or claim of 
superiority over other similar products should be made unless data to support such 
claims are submitted to and approved by the Center for Biologies Evaluation and 
Research. 

Sincerely yours. 



Jerome A. Donlon, M.D., Ph.D. 
Director 

Office of Establishment Licensing 
and Product Surveillance 

Center for Biologies 
Evaluation and Research 


Director 

Office of Therapeutics 
Research and Review 

Center for Biologies 
Evaluation and Research 
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ABSTRACT 


Monoclonal antibodies to prostatic cells, are produced 
by a hybridoma formed by fusing mouse lymphocytes 
and mouse myeloma cells. The monoclonal antibodies 
show specificity for a non-soluble, membrane associ- 
ated, organ specific antigenic determinant limited in its 
distribution to normal and neoplastic, human prostate 
epithelial cells. The monoclonal antibodies, specifically 
7E11-C5 monoclonal antibodies, may be suitable for 
diagnostic uses. 

2 Claims, 3 Drawing Sheets 
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1. INTRODUCTION 

This invention relates to the production of and appli- 
cations for monoclonal antibodies specific for prostatic jq 
tumor antigens. More panicularly, this invention relates 
to monoclonal antibodies against non-soluble, mem- 
brane associated, organ specific determinants expressed 
maximally on human normal and neoplastic prostatic 
epithelium. Monoclonal antibodies capable of reacting 55 
with membrane associated surface antigens are of value 
for the immuno-classiilcaiion and detection of disease 
and represent novel agents for immunotherapy. TTie 
monoclonal antibodies of this invention possess distinc- 
tive characteristics and capabilities which make them 60 
suitable for in vitro clinical diagnostic and prognostic 
purposes. Moreover, they are of great potential impor- 
tance for in vivo tumor localization and cancer therapy 
in humans. 

The monoclonal antibodies exhibit a high level of 65 
binding to human prostatic cancer cells and normal 
prostatic epithelium and are potentially capable of e.x- 
perimental in vivo tumor localization. They bind to 


well-differentiated as well as to poorly-differentiated 

tumors. 

The invention provides methods for production of 
the monoclonal antibodies by hybridoma techniques. 
Once cloned, cell lines can be maintained continuously 
to produce an unlimited homogeneous monoclonal anti- 
body population that can be isolated and/or purified 
and used clinically for in vitro immunohistological, 
iramuno-cytological or immuno-serological diagnosis, 
in vivo diagnosis by localization of tumors and metasta- 
ses, and immunotherapy of human cancers, particularly 
those of the prostate. 

2. BACKGROUNT) OF THE INVENTION 
2.1. Monoclonal Antibodies 

Kohler and Milstein are generally credited with hav- 
ing devised the techniques that successfully resulted in 
the formation of the first monoclonal antibody-produc- 
ing hybridomas [Kohler. G. and Milstein, C, Nature 
256:495-497 (1975); Eur. J. ImmunoL 6:511-519 (1976)]. 
By fusing antibody-forming cells (spleen lymphocytes) 
with myeloma cells (malignant cells of bone marrow 
primary tumors) they created a hybrid cell line, arising 
from a single fused cell hybrid (called a hybridoma or 
clone) which had inherited certain characteristics of 
both the lymphocytes and myeloma cell lines. Like the 
lymphocytes (taken from animals primed with sheep 
red blood cells as antigen), the hybridomas secreted a 
single type of immunoglobulin specific to the antigen; 
moreover, like the myeioma cells, the hybrid cells had 
the potential for indefinite cell division. TTie combina- 
tion of these two features offered distinct advantages 
over conventional antisera. Whereas antisera derived 
from vaccinated animals are variable mixtures of poly- 
clonal antibodies which never can be reproduced identi- 
cally, monoclonal antibodies are highly specific immu- 
noglobulins of a single t>"pe. The single type of immuno- 
globulin secreted by a hybridoma is specific to one and 
only one antigenic determinant, or epitope, on the anti- 
gen, a complex molecule having a multiplicity of anti- 
genic determinants. For instance, if the antigen is a 
protein, an antigenic determinant may be one of the 
many peptide sequences [generally 6-7 amino acids in 
length (Atassi, M. Z., MoTec. Cell. Biochem. 32:21-43 
(1980))] within the entire protein molecule. Hence, 
monoclonal antibodies raised against a single antigen 
may be distinct from each other depending on the deter- 
minant that induced their formation; but for any given 
clone, all of the antibodies it produces are identical. 
Furthermore, the hybridoma cell line can be repro- 
duced indefinitely, is easily propagated in vitro or in 
vivo, and yields monoclonal antibodies in extremely 
high concentration. 

2.2. APPLICATION OF MONOCLONAL 
ANTIBODIES TO CANCER 

Monoclonal antibodies produced by hybridoma tech- 
nology are potentially powerful tools for cancer detec- 
tion, diagnosis and therapy. [For a general discussion of 
the topic, see Hybridcmas in Cancer Diagnosis and 
Treatment. Mitchell, M. .S. and Oettgen, H. F., (eds.). 
Progress in Cancer Research and Therapy, Vol. 21, 
Raven Press, New York (1982)]. It has been reported 
that monoclonal antibodies have been raised against 
tumor cells [U.S. Pat. No. 4,196,265], carcinoembryonic 
antigen [U.S. Pat. No. 4.349,528], and thymocytes, pro- 
thymocytes. monoc>ies and suppressor T cells [U.S. 
Pats. Nos. 4,364.933; -1.364,935; 4,364,934; 4,364,936; 
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Starling. J. et al. (Cane. Res. 42:3084-3089 (1982) 
reported that a shon immunization schedule with DU- 
145 cells (days 0, 8 and 15) of BALB/c mice resulted in 
isolation of monoclonal antibody 83.21 which bound to 
surfaces of DL'-145 cells. This monoclonal antibody 5 
was of the Ig.M class and did not bind to a variety of 
human tumors, normal tissues, several cell lines, nor to 
normal human prostatic epithelium. Membrane prepara- 
tions from one metastatic CaP, PC-3 and DU-145 cells 
efficiently bound monoclonal antibody 83.21. The spec- 10 
trum and degree of reactivities of this monoclonal anti- 
body with different cells varied depending upon the 
antibody binding assays used such as immunofluores- 
cence, complement dependent cytotoxicity or quantita- 
tive adsorption analysis. Epitopes detected by mono- 15 
clonal antibody 83.21 were present on 58% primary 
CaP and, 17% CaP metastases. In addition significant 
cross-reactions with transitional cell carcinoma of the 
bladder, cytomegalovirus transformed human embry- 
onic cell line as well as with proximal convoluted tu- 20 
bules of normal kidney were seen. 

Wright, G. et al. [Cane. Res. 53:5509-5516 (1983)] 
immunizing mice with PC-3 cells obtained monoclonal 
antibody P 6.2. This antibody, also of the IgM class, 
reacted with 72% of paraffin embedded specimens of 25 
CaP, however lung cancer, breast cancer, pancreas 
cancer and human normal kidney also stained. 

Ware. J. et al. [Cane. Res. 42:i2!5-1222 (1982)] pro- 
duced monoclonal antibody alpha Pro-3 of the IgG2a 
sub-class by immunizing mice with PC-3 cells. This 30 
antibody recognized an antigen (p54) concentrated in 
human primary prostatic carcinoma removed surgi- 
cally. The antigen p54 is also present in variable 
amounts in extracts from benign prostatic hypertrophy 
(BPH), testicular tumors, kidney cancer, thyroid can- 35 
cer, bladder cancer, ovarian cancer and in normal non- 
prostatic tissues. Cultured cells such as PC-3, human 
breast carcinoma (MDA-MB-231) and normal human 
fibroblasts (IMR90) all show surface binding of mono- 
clonal antibody Pro-3. Binding of alpha Pro-3 to an- 40 
other CaP derived cell line, DU-145 is only minimal. 
.A.nother epitope of the p54 antigen is also recognized 
by monoclonal antibody alpha Pro-5. 

Short term immunization with a mixture of three cell 
lines derived from human CaP led to the isolation of 45 
monoclonal antibody alpha Pro- 13 by Webb, K. et al. 
[Cane. Immunol. Immunother. 17:7-17 (1984)]. In the 
solid phase binding assay this antibody reacted with 8 
out of 10 extracts of CaP and benign prostate hypertro- 
phy, but bladder cancer and kidney cauicers were also 50 
positive, though to a smaller degree. Immunoperoxidase 
staining of frozen sections produced positive staining in 
epithelial cells in 4 out of 12 CaP and in 1 out of 6 BPH 
specimens. Cross-reactivity with non-prostatic tissue 
occurred with renal carcinoma, glands of the normal 55 
trachea, and vessel endothelium from testis and tonsils. 
Among cultured ceils, PC-3, lung cancer, colon cancer 
and melanoma contained surface molecules recognized 
by alpha Pro- 1 3. The antigen defined by monoclonal 
antibody alpha Pro- 13 is a glycoprotein of 120,(XX) mo- 60 
lecular weight (nonreduced) which is intrinsically sta- 
ble on the cell surface with negligible release in cell 
culture supernatant or solubilized significantly only 
after CH.APS. but not Triton X-100 detergent treat- 
ment. 65 

Several monoclonal antibodies reactive with surface 
components of normal and malignant human prostatic 
epithelium were obtained by Frankel, A. [Proc. Natl. 
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Acad. Sci. USA, 79:903-907 (1982)] who used mem- 
brane enriched fractions from benign prostatic hyper- 
trophy for immunization. All of them exhibited signifi- 
cant cross-reactivity with either kidney, spleen, thymus, 
pancreas, bladder, lung thyroid or brain tissue. 

Carroll, A. et al. [Clin. Immunol, Immunopath. 
33:268-281 (1984)] raised monoclonal antibodies to 
PC-3 cells. One hybridoma— F77-129 (IgG3 subclass) 
reacted with prostatic cancer cell lines (PC-3 and DU- 
145), 3 out of 4 breast cancer cell lines and one colon 
cancer line. Immunoperoxidase staining of hiunan tis- 
sues confirmed binding to normal and malignant human 
prosatic and breast tissue. Radioiodinated F77-129 lo- 
calized readily in timiors induced by injection of PC-3 
cells into nude mice. 

There is a need for monoclonal antibodies which are 
prostate Sf>ecific and which will not cross react with 
other tissue types. The use of such antibodies can add 
significant information regarding functional classifica- 
tions of individual prostate tumors to augment clinical 
classifications. 

The pattern of staining for the monoclonal antibody 
of this invention is distinct from the reactivities of previ- 
ously described monoclonal antibodies which recognize 
antigens expressed by prostate tumors. The monoclonal 
antibodies provided herein stain malignant prostate 
epithelial cells intensely, mostly on the periphery of 
cells with a small degree of heterogeneity. Normal pros- 
tate epithelial cells or benign prostatic hypertrophy 
cells showed either faint or only a moderate degree of 
staining. By comparison with the monoclonal antibod- 
ies described by Frankel (supra), the monoclonal anti- 
bodies of the invention do not stain non-epithelial com- 
ponents of the prostate (fibers, muscle, stroma, vessels, 
etc.). Additionally no specific staining was observed in 
non-prostatic malignant rumors. 

3. SUMMARY OF THE IN^VENTION 

Prior to the present invention, applicant believes that 
a non-soluble, prostate cancer specific antigen has not 
been defined by monoclonal antibodies, although some 
cancer of the prostate-associated epitopes have been 
identified. 

The present invention provides methods and compo- 
sitions for producing novel monoclonal anti-prostate 
carcinoma antibodies with specific binding capabilities 
and encompasses the used said antibodies for cancer 
immunodiagnosis, prognosis and therapy in humans. 
Specifically, the invention provides novel hybridoma- 
derived monoclonal andbodies which demonstrate a 
narrow spectrum of organ-specific reactivity with non- 
soluble, membrane associated antigenic determinants 
(epitopes) present on normal neoplastic and malignant 
human prostatic epithelium. The monoclonal antibodies 
do not react specifically with non-prostatic tumors and 
other tissues. The monoclonal antibodies stain malig- 
nant prostatic cells intensely and non-malignant pros- 
tatic epithehum weakly. 

In addition, to their use as in vitro immuno-histologi- 
cal reagents for cancer diagnosis, the present invention 
contemplates the use of the monoclonal antibodies for 
in vivo diagnosis. Because of their ability to target pros- 
tate carcinoma cells, the monoclonal antibodies can be 
used in tumor localization and in the monitoring of 
metastases. 

TTie invention further contemplates the use of the 
monoclonal antibodies provided herein as a diagnostic 
and prognostic tool for detection of cancer of the pros- 
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Ag4/1. MPC11-45.6TG1.7, C63-Ag8.653, Sp2/0-Agl4, 
FO. and S194/5XX0.BU.1, all derived from mice, 
210.RCY5.Agl.2.3 derived from rais and U-226AR, and 
GM 1500GTGAL2, derived from rats and U-226AR. 
and GM1500GTGAL2. derived from humans, [G. J. 5 
Hammerling, U. Hammerling and J. F. Kearney (edi- 
tors). Monoclonal Antibodies and T-cell Hybridomas 
IN; J. L. Turk (editor) Research Monographs in Immu- 
noioev. Vol. 3, Elsevier/North Holland Biomedical 
Press.'New York (1981)]. 10 

5.4. FUSION 

Methods for generating hybrids of antibody-produc- 
ing spleen or lymph node cells and myeloma cells usu- 
ally comprise mixing somatic cells with myeloma cells 15 
in a 2:1 proportion as in the example in Section 6.2. 
(though the proportion may vary from about 20:1 to 
about 1:1), respectively, in the presence of an agent or 
agents (chemical or electrical) that promote the fusion 
of cell membranes. It is often preferred that the same 20 
species of animal serve as the source of the somatic and 
myeloma cells used in the fusion procedure. Fusion 
methods have been described by Kohler and Milstein 
[Nature 256:495-497 (1975) and Eur. J. Immunol. 
6:51 1-519 (1976)], and by Gefter et al. [Somatic Cell 25 
Genet. 3:231-236 1977)]. The fusion-promotion agent 
used by those investigators were Sendai virus and poly- 
ethylene glycol (PEG), respectively. The fusion proce- 
dure of the example of the present invention is a modifi- 
cation of the method of Kohler and Milstein, supra. 30 

5.5. ISOLATION OF CLONES AND ANTIBODY 
DETECTION 

Fusion procedures usually produce viable hybrids at 
very low frequency, about IxlO-* to 1x10-*. Be- 35 
cause of the low frequency of obtaining viable hybrids, 
it is essential to have a means to select fused cell hybrids 
from the remaining unfused cells, particularly the un- 
fused myeloma cells. A means of detecting the desired 
antibody-producing hybridomas among the other re- 40 
suiting fused cell hybrids is also necessary. 

Generally, the fused cells are cultured in selective 
media, for instance HAT medium containing hypoxan- 
thine, aminopterin and thymidine. HAT medium per- 
mits the proliferation of hybrid cells and prevents 45 
growth of unfused myeloma cells which normally 
would continue to divide indefinitely. Aminopterin 
blocks de novo purine and pyrimidine synthesis by in- 
hibiting the production of tetrahydrofolate. The addi- 
tion of thymidine bypasses the block in pyrimidine syn- 50 
thesis, while hypoxanthine is included in the media so 
that inhibited cells synthesize purine using the nucleo- 
tide salvage pathway. The myeloma cells employed are 
mutants lacking hypoxanthine phosphoribosyl transfer- 
ase (HPRT) and thus cannot utilize the salvage path- 55 
way. In the surviving hybrid, the B lymphocyte 
supplies genetic information for production of this en- 
zyme. Since B lymphocytes themselves have a limited 
life span in culture (approximately two weeks), the only 
cells which can proliferate in HAT media are hybrids 60 
formed from myeloma and spleen cells. 

To facilitate screening of antibody secreted by the 
hybrids and to prevent individual hybrids from over- 
growing others, the mixture of fused myeloma and B 
lymphocytes is diluted in HAT medium and cultured in 65 
multiple wells of microtiter plates. In two to three 
weeks, when hybrid clones become visible microscopi- 
cally, the supernatant fluid of the individual wells con- 


504 

10 

taining hybrid clones is assayed for specific antibody. 
The assay must be sensitive, simple and rapid. Assay 
techniques include radioimmunoassays, enzyme immu- 
noassays, cytotoxicity assays, plaque assays, dot im- 
munobinding assays, and the like. 

5.6. CELL PROPAGATION AND ANTIBODY 
PRODUCTION 

Once the desired fused cell hybrids have been se- 
lected and cloned into individual antibody-producing 
cell lines, each cell line may be propagated in either of 
two standard ways. A sample of the hybridoma can be 
injected into a histocompatible animal of the type that 
was used to provide the somatic and myeloma cells for 
the original fusion. The injected animal develops tu- 
mors secreting the specific monoclonal antibody pro- 
duced by the fused cell hybrid. The body fluids of the 
animal, such as serum or ascites fluid, can be tapped to 
provide monoclonal antibodies in high concentration. 
.AJtematively, the individual cell lines may be propo- 
gated in vitro in laboratory culture vessels; the culture 
medium, also containing high concentrations of a single 
specific monoclonal antibody, can be harvested by de- 
cantation, filtration or centrifugation. 

5.7. IN VITRO DIAGNOSTIC USES FOR 
MONOCLONAL ANTIBODIES TO HUMAN 
PROSTATE CANCER 

5.7.1. Immunohistological and Immuncyxological 
Applications 

The monoclonal antibodies of this invention can be 
used as probes in detecting discrete antigens in human 
tumors. The expression or lack of expression of these 
antigens can provide clinically exploitable information 
which is not apparent after standard histopathological 
evaluations. It may thus be possible to correlate the 
immuno-phenotypes of individual tumors with various 
aspects of tumor behavior and responsiveness to certain 
types of therapies, thus establishing important classifica- 
tions of prognosis. 

Monoclonal antibodies produced by the hybridoma 
methodologies herein described can be used to detect 
potential prostate carcinoma cells in histological and 
cytological specimens and in particular, to distinguish 
malignant from non-malignant tumors based on staining 
patterns and intensities. For instance, using the im- 
munoperoxidase staining technique described in section 
6.7., it has been observed that the monoclonal antibod- 
ies of its invention stained neoplastic prostate cells, 
mostly on the periphery of cells, with a small degree of 
heterogeneity. Morphologically nomnalignant prostatic 
ductal epithelium from benign prostatic hypertrophy 
and normal prostates generally exhibited a reduced 
degree of staining with cellular localization siioilar to 
prostatic cancer cells. Staining was completely absent 
from non-epithelial components of the prostate; no spe- 
cific staining was observed in non-prostatic malignant 
tissues nor in normal human organs and tissues exam- 
ined. 

As an alternative to immunoperoxidase staining, im- 
munofluorescent techniques can be used to examine 
human specimens with monoclonal antibodies to pros- 
tate carcinoma. In a typical protocol, slides containing 
cryostat sections of frozen, unfixed tissue biopsy sam- 
ples or cytological smears are air dried formalin fixed 
and incubated with the monoclonal antibody prepara- 
tion In a humidified chamber at room temperature. 
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forming an aldehyde which is then reacted with the 
antibody molecule. Attachment occurs via formation of 
a Schiff base with amino groups of the antibody mole- 
cule. .Additionally, drugs with reactive sulfhydryl 
groups have been coupled to antibody molecules. 5 

Similarly, glycosidic enzymes such as neuraminidase 
or a-mannosidase can be conjugated to the monoclonal 
antibodies. Conjugated antibodies can be administered 
to patients to achieve enhanced tumoricidal effects 
through the cytotoxic action of the chemotherapeutic 
agents or the increased binding efTect of the glycosidic 
enzymes. 


6. EXAMPLES 
6.1. Cell Lines and Tissues 
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The LNCaP cell line was established from a meta- 
static lesion of human prostatic carcinoma. The LNCaP 
cells grow readily in vitro (up to SxlO^ cells/ cm-; 
doubling lime, 60 hours), form clones in semisolid me- 20 
dia, and show an aneuploid (modal number, 76 to 91) 
human male karyotype with several marker chromo- 
somes. The malignant properties of LNCaP cells are 
maintained. Athymic nude mice develop tumors at the 
injection site (volume-doubling time, 86 hours). Func- 25 
tional differentiation is preserved: both cultures and 
tumor produce a prostate acid phosphatase (PAP) and 
prostate specific antigen (P.S.A.). High-afTmity specific 
androgen receptors are present in the c\iosol and nu- 
clear fractions of cells in culture and in tumors. Estro- ^'^ 
gen receptors are demonstrable in the cytosol. TTie 
model is hormonally responsive. In vitro, a-dihydro- 
testosterone modulates cell growth and stimulates acid 
phosphatase production. In vivo, the frequency of 
tumor development and the mean time of tumor appear- 
ance are significantly different for either se.x. LNCaP 
cells, therefore, meet criteria of a versatile model for 
immunological studies of human prostatic cancer in the 
laboratory. 

Seven malignant cell lines of human origin were ob 
tained from J. Fogh of Memorial Sloan-Kettering Insti- 
tute and included: DU-145 and PC-3 derived from pros- 
tatic cancer; MCF-7, derived from pleural effusion of 
scirrhous carcinoma of the breast [Soule. D. G. et al., J. 
Natl. Cancer Inst., 51:1409-1416 (1973)]; .MeWo, malig- 
nant melanoma; RT-4, transitional cell carcinoma; HT- 
29, adenoma of the colon and A209, rhabdomyosar- 
coma. Four other cell lines (two malignant and two 
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normal), isolated and established at Roswell Park Me- 
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morial Institute were also used: TT, thyroid medullary 
carcinoma, pancreatic cancer, BG-9 and MLD — both 
normal diploid neonatal foreskin fibroblast (see Horos- 
zewicz et al.. Infect. Immun. 19:720-726, 1978; Chen et 
al.. Human Pancreatic Adenocarcinoma, Vol. 18: 55 
24-32, 1982; Leong et al.. Advances in Thyroid Neopla- 
sia 1984:95-108, 1982). All of the above cell lines were 
routinely maintained in RPMI medium 1640 (Roswell 
Park Memorial Institute, Buffalo, N.Y.) supplemented 
with 10% heat inactivated fetal bovine serum, 1 mM 60 
L-glutamine, and 50 fig/ml of penicillin and streptomy- 
cin (Gibco, Grand Island. N.Y.). 

Fresh normal, benign and malignant prostate cancer 
tissues were obtained either from the Depanment of 
Surgery or the Department of Pathology at Roswell 65 
Park Memorial Institute. The tissues were quick frozen 
in M-1 embedding matrix (Lipshaw Corp., Detroit, 
Mich.) and stored at —80° C. 


6.2. IMMUNIZATION AND CELL FUSION 

Ten week old male Balb/c mice (West Seneca Labo- 
ratory, West Seneca. N.Y.) received intraperitoneal 
injections (2x 10" cells/0.2 ml) of washed (3 times in 
RPMI medium 1640, Roswell Park Memorial Institute. 
Buffalo, N.Y.) live LNCaP cells suspended in RPMI 
medium 1640, at monthly intervals for 3 months. Three 
days before fusion, the mice received an intraperitoneal 
challenge of 2 X 10" cells in RPMI medium 1640 and an 
intravenous injection of the plasma membrane isolated 
from 1 X 108 LNCaP ceils. Cell fusion was carried out 
using a modification of the procedure developed by 
Kohler and Milstein [Nature (Lond.) 256:495^97 
(1975)]. Mouse splenocytes (1 X 10^ cells) were fused in 
HyBRL-Prep 50% polyethylene glycol 1450, Bethesda 
Research Laboratories, Inc., Gaithersburg, Md.) with 
5X10' mouse myeloma cells (P3x63Ag8.653). Fused 
cells were distributed to ten 96-well culture plates (Fal- 
con, Oxnard, Calif.) and grown in hypoxan- 
thine/aminopterin/thymidine (HAT) medium at 37' C. 
with 7.5% CO2 in a humid atmosphere. Fourteen days 
later, supematants were assayed for binding activity to 
plasma membrane isolate from LNCaP cells and MLD 
(normal human fibroblasts) using the Enzyme Linked 
Immunosorbent Assay (ELISA) with anti-mouse IgG 
yS-galactosidase linked F(ab')2 fragment from sheep 
(Amersham Corp.. Amersham, England) or goat anti- 
mouse IgG horseradish peroxidase conjugate (Bio-Rad 
Laboratories, Richmond, Calif.) in a primary screen. 
Dried membrane isolate (400 ng/well) instead of whole 
LNCaP cells was used in the primary screening process 
because of poor attachment of the LNCaP cells to the 
plastic wells. To circumvent this problem, immtmofil- 
tration on a disposable microfold system (V & P Scien- 
tific, San Diego. Calif.) using whole LNCaP cells was 
used as a confirmatory assay as described in Section 6.5. 
In addition, the dot-immunobinding assay on nitrocellu- 
lose membrane (Section 6.4) was used to screen the 
supematants of hybridomas for reactivity against 
LNCaP cell cytosol (100,000 Xg supematants) and 
crude plasma membrane preparation. To determine the 
specificity spectrum of the cultures showing reactivity 
with the plasma membranes £md/or whole LNCAP 
cells, the culture fluids were further tested by ELISA 
on a panel of an additional 9 viable, normal and neoplas- 
tic human cells lines as described in Section 6.5. 

6.3. ISOL.ATION OF PLASMA 
MEMBRAN-E-ENRICHED FRACTION 

Plasma membrane-enriched fractions were obtained 
from LNCaP cells and normal human diploid fibroblast 
strain MLD by modification of published methods 
[Kartner. N. et al., J. Membrane Biol. 36:191-211 
(1977)]. Briefly. MLD cells in roller bottles or LNCaP 
cells in plastic culture flasks were gently rinsed 4 times 
with phosphate buffered saline (PBS). The cells were 
then rinsed once vAih hypotonic lysing buffer (3 mM 
Hepes [hydroxyethylpiperazine-ethanesulfonic acid], 
pH 7.0, 0.3 mM MgCh, 0.5 mM CaCb) and the buffer 
discarded. Fresh lysing buffer (5-25 ml) was added to 
each boitiS or ."lask .:nd the cells allowed to swell for 30 
minutes at room temperature. The swollen cells were 
removed from the. surface and disrupted by manual 
shaking. The progress of disruption was monitored by 
phase microscopy of a sample droplet. Gentle tritura- 
tion (8-10 times) with a 10 ml pipette was used to com- 
plete disruption of the LNCaP cells. Vigorous shaking 
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Spring Harbor Laboratory, Cold Spring Harbor, N.Y. 
(1980)]. Stable cultures of antibody-producing hy- 
bridomas were expanded in complete media [RPMI 
1640 media supplemented with 10% (w/v) heat-inac- 
tivated fetal bovine serum, 100' U/ml penicillin, 100 5 
fxg/ml streptomycin, and 10 ^g/ml insulin (GIBCO) 
and cryopreserved. After cloning, two stable mono- 
clonal hybridoma cell lines were obtained and desig- 
nated as 7E11-C5 and 9H10-A4 respectively. 

Exhausted culture fluids and mouse ascites fluids 10 
were the source of antibodies used for further studies. 
Ascites fluid from mice carrying the hybridoma cell line 
was used to obtain large quantities of monoclonal anti- 
bodies. Hybridoma cells for ascites fluid production 
were washed 2 times with RPMI 1640 medium and 15 
resuspended at a density of 1-5X 10' cells/ml. Using a 
20-gauge needle, 0.2 ml of the cell suspension was in- 
jected into the peritoneal cavity of female nude mice. 
Pristane was not routinely used to precondition the 
animals. Ascites fluid containing high titers of antibod- 20 
ies was regularly harvested 4-5 weeks after injection 
with the hybridoma ceils. 

6.6. ISOTYPING OF MONOCLONAL 

ANTIBODIES ^5 

Monoclonals 7E11-C5 and 9H10-A4 are of the IgGl 
subclass, as determined by double difTusion gel precipi- 
tation with isotype specific antisera (Miles). Consistent 
with this finding were observations that Protein A con- 
jugated with either fluoroscein or horseradish peroxi- 30 
dase (BIO-RAD) failed to react with smears of LNCaP 
cells following incubation with either monoclonal. 

6.7. INDIRECT IMMUNOPEROXIDASE 

STAINING OF TUMOR 35 

SPECIMENS OF MONOCLONAL ANTIBOD- 
IES 7E11C5 

In a first set of experiments, cytospin smears of cul- 
tured cells, formalin-fixed cryostat ( — 25' C.) sections 
and sections of formalin fixed, parafTin embedded 40 
human tissues were used for immunopero.xidase staining 
as described previously [Heyderman E. and Neville, A. 
M., J. Clin. Path., 30:r38-140 (1976)]. Briefiy, hydrated 
paraffin tissue section or formalin fixed cr>-ostat sections 
and cytospin smears (2% paraformaldehyde, pH 7.5, 60 45 
minutes, at room temperature) were treated with 10% 
pooled normal human serum in PBS and washed for 15 
minutes in PBS containing 0.5% Nonidet P-40. The 
sections were then incubated (60 min., 37' C.) with 
monoclonal antibody preparations (30 fil, 5-20 p.g/ml) 50 
diluted in PBS containing 1% w/v BSA (Sigma). Fol- 
lowing 4 washes in PBS, peroxidase conjugated goat 
antibodies against murine immunoglobulin (1:50 dilu- 
tion in bovine serum albumin (Bio-Rad) were applied 
for 60 minutes at 37° C. After thorough washing in PBS 55 
(4 changes), the peroxidase activity was revealed using 
diaminobenzidine 0.5 mg/ml): H2O2 (0.01%) substrate 
in O.IM Tris buffer pH 7.2 The sections were dehy- 
drated in increasing concentrations of ethanol to xylene 
and then mounted in Permount (Fisher Scientific, Fair- 60 
lawn, N.J.). In addition to the normal controls, control 
experiments which included PBS in place of the pri- 
mary antibody, peroxidase-conjugated antibody alone 
and culture fluid from the myeloma cell line 
P3x63Ag8.653 were used. The intensity of the immu- 65 
noreaction product was evaluated using a Zeiss micro- 
scope (40 X objective; 10 X ocular), and scored using 
a( — ) to -) scale. 
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The reactivity of the two stable monoclonal antibod- 
ies with LNCaP cells, as well as 32 other human normal 
and malignant cell lines, is presented in Table I. 

TABLE I 

REACTIVITY OF MoAb 7E1I-C3 AND .MoAb 9H1(>-A4 
WITH CULTURED HIMAN CELLS BY ELISA 
AND IMMUNOPEROXIDASE STAINING 

Reactivity with 
MoAb MoAb 
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The indirect imraunoperoxidsise staining of formalin 
fixed LNCaP cells by supematants from either of the 
hybridoma cultures was positive in dilutions ranging 
from 1 :200 to 1 :800 while ascitic fluids harvested from 
mice stained LNCaP smears at dilutions from 1:50,000 
to 1:400.000. The localization of immunoperoxidase 
staining of LNCaP cells differed from MoAb 7E1 1-C5 
and MoAb 9H10-A4. MoAb 7E1 1-C5 staining was ap- 
parent over the cytoplasmic region with intensity 
slightly increasing toward the cell periphery (FIG. 2) 
MoAb 9H10-A4 produced continuous, narrow band of 
strong staining associated with the cell periphery (FIG. 
3). The staining pattern of LNCaP cells from culture, as 
well as cells taken directly from nude mouse tumors 
was constant for each MoAb. 

Antigen reactive with MoAb 7E1 1-C5 was best pre- 
served by neutral formalin or cold acetone fixation. 
Methanol, ethanol, propanol and chloroform reduced 
reactivity: ethyl ether, Nonidet (0.1%) and Triton 
X-100 were without effect. Drying and storage at —80' 
for more than 3 days, regardless of fixation, as well as 
treatment with periodate or Bouin's fluid, destroyed the 
7E1 1-C5 antigen, suggesting its sensitivity to oxidation. 
Specimens embedded in paraffin after formalin fixation 
retained only small fraction of the original reactivity. 
Antigen detected by MoAb 9H10-A4 appears to be 
more stable and was fully reactive after exposure to all 
tested fixatives, as well as after prolonged storage. 


21 


5,162,504 


22 


ELISA inhibitory activity was not due to the pres- 
ence in tested sera of a human antibody with specificity 
similar to MoAb 7E11-C5, which could competitively 
block available antigenic sites on the LNCaP detector 
cells, nor were enzymatic activities of serum affecting 5 
the antigenic sites of LNCaP cells. This was shown by 
preincubation (up to 72 hrs.) of wells containing 
LNCaP cells with either "inhibitory" serum, non- 
inhibitory serum or PBS. The serum was then removed 
and MoAb 7E11-C5 activity was tested by standard 10 
ELISA procedure. No reduction in reaction intensity 
was observed between control wells and wells pre- 
incubated with inhibitory sera. 

In addition, either the presence in sera of anti-murine 
IgG capable of binding MoAb 7E1 1-C5 or the existence ,5 
of an unusual proteolytic activity directed against 
monoclonal antibodies in general, was excluded by 
pre-incubation of inhibitory sera with murine MoAb 
9H10-A4 and showing that immunologic reactivity 
with LNCaP cells and membranes was unaffected. 

Next, the possibility was investigated that "inhibi- 
tors" in positive CaP sera were unspecific and inter- 
acted only with the Fc ponion of MoAb7El 1. To this 
end. the inhibition of immunoreactivity of 7E1 1 F(ab')2 
antibody fragments by CaP sera was tested. The F(ab')2 
antibody fragments were as susceptible to inhibition by 
positive human sera from CaP as were the complete 
MoAb 7E11-C5. 

Taken together, the above experiments indicate that 
observed ELISA inhibition results from specific immu- 
nological reaction between MoAb 7Elland corre- 
sponding antigen present in serum from some CaP pa- 
tients. 

The assay methodology for testing human sera from 
normal blood donors, non-prostatic malignancies and 
patients with prostatic cancer for specific binding of 
MoAb 7E11-C5 in limiting concentrations was estab- 
lished as follows: 

Aliquots (125 ^1) of serum were incubated (3 hrs., 
room temp.) with: 

a) 125 fil of diluent (PBS with 0.3% bovine serum 
albumin, pH 7.2, sodium azide 0.05%) 

b) 125 ^1 of MoAb 7E 11(60 ng/ml in diluent) 

c) 125 p.1 of MoAb 9HI0 (6 ng/ml in diluent). 
As references of total MoAb activity in the absence 

of serum, MoAb 7E1 1-C5 (30 ng/ml) and MoAb 9H10- 
A4 (3 ng/ml) in diluent only were used. In addition, 
each microtiter plate contained a set (12 wells) of exter- 
nal controls consisting of normal female serum prein- 
cubated separately with each MoAb and diluent. 

The reaction mixtures were then incubated in a single 
96 well microtiter plate (Falcon) overnight (18 hrs, 4° 
C; quadruplicate wells, 50 fil/well) with air dried 
LNCaP cells (4x10+ cells/well, 2.0% formaldehyde 
fixed for 30 min) to determine reactivity by ELISA. 
The results of the ELISA test (O.D. read at 490 nm) are 55 
expressed as the Specific Reactivity with MoAb 7E11- 
C5 factor (SR7E1 1 factor). The SR7E1 1 factor is calcu- 
lated according to the formula: 
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The inclusion of MoAb 9H10 in the test allows to 
compensate for potential differences in kinetics of bind- 
ing of MoAb to target LNCaP cells in high (50%) 65 
serum concentration, as well as for unexpected presence 
in individual sera of interfering macromolecules (anti- 
murine IgG. enzymes, etc.). The MoAb 9H10-A4 


strongly binds to LNCaP plasma membranes, but is 
unrelated in specificity to MoAb 7E1 1-C5 and does not 
react with other human cell lines, or frozen sections of 
normal human organs or malignant tumors. Neither 
normal nor CaP sera inhibit specifically MoAb 9H10- 
A4. 

To examine the kinetics of SR7E1 1 factor changes, 
normal control and positive CaP sera were prein- 
cubated with MoAbs 7E1 1-C5 and 9H10-A4 for periods 
ranging from 3 hrs. up to 10 days. The antigen-antibody 
reaction was thus allowed to proceed to or near com- 
pletion at limiting antibody concentrations. Table 3 
shows that the SR7E11 factor of positive CaP sera 
significantly increases during prolonged serum-MoAb 
incubation, while SKjei 1 of control sera remains low or 
even decreases. This further supports the notion that 
SR7£ii factor reflects the amount of antigen in serum 
binding MoAb 7E1 1. Another explanation is also plausi- 
ble: sera from prostatic cancer patients could contain 
antiidiotypic antibodies (anti-Id) of the Ab-2 variety. 
Such antibodies could carry specificity and reactivity 
similar to the epitope associated with insoluble mem- 
branes of LNCaP cells, i.e., the epitope against which 
the murine monoclonal 7E1 1-C5 is directed. Therefore, 
the anti-Id could bind to 7E1 1-C5 and be the cause of 
positive results in the competitive inhibition ELISA in 
CaP serum. 

TABLE 3 

CHANGES IN SR7£u FACTOR AS A FUNCTION OF 
PRE-INCUBATION TI.ME OF MoAbs WITH HUMAN 

SER.\ 

Time of Pre-incubation wiih MoAbs 


Serum Source 

3 Hrs. 

3 Days 

5 Days 

10 Dayi 

Normal Female 

!.:3 

1.33 

0.98 

1.19 

Normal Male 

l.U 

1.32 

1.21 

1.09 

Pool of Young .Males 

I.!9 

1.43 

i.:s 

0.99 

Prostatic Ca N' 1 

107 

4.11 

6.S3 

7.34 

Prostatic Ca .N" 2 

.-.07 

10.64 

14,30 

15.95 
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To establish the average numerical value of SR7£i i 
factor for normal, healthy individuals. 30 sera from 
RPMI Blood Bank donors were tested. The mean 
SR7£11 of this group was 1.13±0.23 (x=S.D.). No sig- 
nificant differences between the mean values of the 
SR7£-ii factor for groups of males and females were 
found. For the threshold defining positive results (at the 
p<0.01 level), x--i-3 S.D. was calculated to be 1.82. 
The value above 1.82 for SR7£i i was used for the classi- 
fication of Specific Reactivity as positive. 

Subsequently, additional 116 sera were tested: 43 
from CaP patients, 7 from individuals with benign pros- 
tatic hypertrophy and 66 sera from non-prostatic malig- 
nancies. Tables, 4, 5 and 6 show the results. A strong 
statistical correlation emerged between the assay posi- 
tive outcome and diagnosis of prostatic cancer (Table 
4). In addition, as shown in Table 5, the patients with 
positive SR7£i i were more likely to be in progression 
than those who were negative. Similarly, a higher per- 
centage of positive tests were among patients with 
widely disseminated disease vs. less advanced clinical 
stages. Among 66 sera from individuals with tumors of 
non-prostatic origin, only 3 (4.6%) tested positive 
(Table 6). Two of the positive sera were from females 
with disseminated uterine and renal carcinomas respec- 
tively. The third positive serum was obtained from 
young male with testicular embryonal carcinoma. 
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ascertain its reproducibility and specificity on a larger 
size sample of fresh biopsy specimen. 

Cell lines 7E1 1-C5 and 9H10-A4 as described herein 
have been deposited with the American Type Culture 
collection. Rockville, Md.,' and - have been assigned 5 
ATCC designation HB 10494 and ATCC Safe Deposit 
Designation S.D. No. 1308, respectively. The invention 
described and claimed herein is not to be limited in 
scope by the cell line deposited, since the deposited 
embodiment is intended as a single illustration of one 10 
aspect of the invention and any equivalent cell lines 
which produce a functionally equivalent monoclonal 
antibody are within the scope of this invention. Indeed, 
various modifications of the invention in addition to 
those shown and described herein will become apparent 13 


to those skilled in the art from the foregoing descrip- 
tion. Such modifications are also intended to fall within 
the scope of the appended claims. 
What is claimed is: 

1. A monoclonal antibody produced by hybridoma 
cell line 7E1 1-C5, ATCC Designation HB 10494, which 
monoclonal antibody binds specifically to an epitope 
present on a membrane associated antigen of human 
prostatic cancer epithelium and normal prostatic epithe- 
lium and which does not bind to non-prostatic antigens 
present in other tissues. 

2. Hybridoma cell line 7E1 1-C5, ATCC Designation 
HB 10494. 
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appear in column 10, "status" below. 

If a maintenance fee payment is defective, the reason is indicated by code in cbluinn 10, "status" below. 
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IF PAYMENT OR CORRECTION IS SUBMITTED DURING THE GRACE PERIOD, A SURCHARGE 
IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (1). 

If the statement of small entity status is defective the reason is indicated below in column 10 for the 
related patent number. THE STATEMENT OF SMALL ENTITY STATUS WILL BE ENTERED UPON 
RECEIPT OF ACCEPTABLE CORRECTION. 
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F161 The maintenance fee payment will not be accepted because it has been tendered too early. See 37 CFR 
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F164 The maintenance fee payment based upon "Express Mail" procedures is untimely since it is not in com- 
pliance with the requirements of 37 CFR 1.10. 

F165 The maintenance fee and surcharge payment are not accepted because they have been submitted with the 
payment of fees for other purposes. See 37 CFR 1.366(e). A refund of the payment has been scheduled. 

F166 The maintenance fee payment is not accepted because it is not immediately negotiable in the United 
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F167 The check or deposit account authorization is not accepted because it is unsigned. It is returned here- 
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in accordance with the provisions of 37 CFR 1.366(e). 
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IN REGARD TO THE STATEMENT OF SMALL ENTITY STATUS 

El 80 A signature to the small entity statement is omitted. 

El 81 A small entity statement from each joint inventor has not been received. 

El 82 A small entity statement from the assignee or licensee has not been received. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 


Public Health Service 


OCT 141989 


Food and Drug Administration 
Bethesda MO 20892 


Melvin P. Fisher, Ph.D. 
Director, Regulatory Sciences 
cytogen Corporation 
600 College Road East 
Princeton Forrestal Center 
Princeton, NJ 08540 

Dear Dr. Fisher: 

The Center for Biologies Evaluation and Research has received 
your Investigational New Drug Application (IND). The following 
product name and BB-IND number have been assigned to this 
application. They serve only to identify it and do not imply 
that this Center either endorses or does not endorse your 
application . 

BB-IND #: 3311 

SPONSOR: Cytogen Corporation 

PRODUCT NAME: Indium-Inlll-Con jugated (GYK-DTPA) Murine 

Monoclonal Antibody (CYT-356) tc Human. 
Prostate Adenocarcinoma Antigen (LNCat) 

DATE OF SUBMISSION:. September 26, 1989 

DATE OF RECEIPT : September 26, 1989 

This BB-IND number should be used to identify all future 
correspondence and submissions, as well as telephone inquiries 
concerning this IND. Please provide an original and two copies 
of every submission to this file. Please include three originals 
of all illustrations which do not reproduce well. 

It is understood that studies in humans will not be initiated 
until 30 days after the date of receipt shown above, unless a 
waiver has been requested and granted. If this office notifies 
you, verbally or in writing, of serious deficiencies that require 
correction before human studies can begin, it is understood that 
you will continue to withhold such studies until you are notified 
that the material you have submitted to correct the deficiencies 
is satisfactory. If such a clinical hold is placed on this file 
you v;ill be notified in writing of the reasons for placing the 
IND on hold. 

You are responsible for compliance with applicable portions of 
the Public Health Service Act, the Federal Food, Drug, and 
Cosmetic P.ct , and the Code of Federal Regulations (CFR). Copies 
of the pertinent regulations are available from this Center upon 
reque:-:c. . Tlie following points regarding ob.l.igations of an IND 
:?ponsor are included for your information o-.;iy, and are not 
'.'.en d«?-';l. i".-..- be comprehensive. 


Page 2 - Melvin P. Fisher, Ph.D. 


Progress reports are required at intervals not exceeding one year 
and are due within 60 days of the anniversary of the date that 
the IND went into effect (see enclosure). Any unexpected 
immediately life-threatening reaction which is associated with 
use of this drug must be reported to this Center within three 
working days, and all serious, unexpected adverse experiences 
must be reported, in writing, to this Center and to all study 
centers within ten working days . 

Charging for an investigational drug in a clinical trial under an 
IND is not permitted without the prior written approval of the 
FDA. 


Prior to use of each new lot of investigational drug in clinical 
trials, please submit the lot number, the results of all tests 
performed on the lot, and the specifications when established 
(i.e., the range of acceptable results). 

A copy of the consent form should be submitted for each clinical 
study. Please provide documentation of the institutional review 
board approval (s) for each clinical study. 

All laboratory or animal studies intended to support the safety 
of this product should, be conducted in compliance with the 
regulations for "Good Laboratory Practice for Nonclinical 
Laboratory Studies" (21 CFR 58, copies available upon request). 
If such studies have not been conducted in compliance with these 
regulations, please provide a statement describing in detail all 
differences between the practices used and those required in the 
regulations. 

Item 7a of Form FDA 1571 requests that either an "environmental 
assessment", or a "claim for categorical exclusion" from the 
requirements for environmental assessment, be included in the 
IND. If you did not include a response to this item with your 
application, please submit one. See the enclosed information 
sheet for additional information on how these requirements may be 
addressed . 


Sponsors of INDs for products used to treat life-threatening or 
severely debilitating diseases are encouraged to consider the 
recently published interim rule outlined in 21 CFR 312.80 through 
312.88. A copy of the new interim rule is enclosed. 

Telephone inquiries concerning this IND or the use of 21 CFR 
312.80 through 312.88 should be made directly to the Division of 
Biological Investigational New Drugs at 301/443-4864. 
Correspondence regarding this file should be addressed as 
follows : 
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(If U.S. Postal Services Mail): 

Paul D. Parkman, M.D. 
Director 

Center for Biologies Evaluation and Research 
Division of Biological Investigational New Drugs 

ATTN: HFB 23 0, Building 2 9 
8800 Rockville Pike 
Bethesda, MD 20892 


(If other than U.S. Postal Services Mail): 

Paul D. Parkman, M.D. 
Director 

Center for Biologies Evaluation and Research 

ATTN: Division of Biological Investigational New Drugs 


Should we have any comments following our review of this 
submission, we shall contact you. 


HFB 230 


Park Building - Room 1-29 
12420 Parklawn Drive 
Rockville, MD 20852 


Sincerely yours. 



Janet Woodcock, M.D. 
Director 

Division of Biological 


Investigational New Drugs 
Center for Biologies 


Evaluation and Research 
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IN THE UNITED STATES PATENT AND TRADEN4ARK OFFICE 


For: U. S. Patent No. 5,162,504 

Issued: November 10, 1992 

Inventor: Julius S. Horoszewicz 

Title: MONOCLONAL ANTIBODIES TO A NEW ANTIGENIC MARKER IN 

EPITHELIAL PROSTATIC CELLS AND SERUM OF PROSTATIC CANCER 
PATIENTS 


February 5, 1997 


HAND DELIVERY 

Petitions Office 
Special Programs 
Crystal Plaza 1 
Suite 520 


RECEIVED 


m 6 mi 


PATENT EXTENSION 
A/C PATENTS 


ATTN: KAREN TYSON 

In accordance with your instructions during our telephone conference on January 28, 1 am having 
hand delivered duplicate originals of an Application for Extension of Patent Term Under 35 
U.S.C. 156, together with the appropriate fee. Please note that this application was originally 
timely filed on December 20, 1996 (see Certificate of Mailing), but was routed to the wrong 
office, then returned to me. I understand from our conversation that this Application will still 
retain the December 20, 1996 filing date. 

Thank you for your assistance. 


W. Scott McNees 
Reg. No. 33,964 


